Chemical information can have a direct or indirect influence beyond dyadic interactions. How chemical cues can alter communicating interactions where the transmitters of chemical cues do not participate is poorly understood. Chemical information plays an important role in the sexual behaviour of urodeles. Previous studies of the newt Lissotriton boscai and other salamandrids showed that males modify their courtship in presence of competitors to avoid courtship interferences. The aim of this study was to test whether L. boscai males assess the level of competition through chemical cues and adjust their courtship accordingly. In a first experiment, male courtship displays were recorded in aquaria containing their own chemical stimuli, or from another male. The duration and/or the number of several courtship displays were scored, and found that males decreased their courtship effort when the water contained chemical stimuli from another male. This experiment showed that semiochemicals can be sufficient to modify courtship displays without visual contact with transmitters of the chemical information, suggesting that males may adjust their courtship display to reduce reproductive costs. An additional experiment resembling chemically mediated residence asymmetries was then performed to examine whether territoriality is compatible with results of experiment 1, and found no evidence.
Introduction
Information transfer among individuals beyond the classical dyadic interaction can result in complex interrelationships among individuals in the context of information network systems (McGregor, 2005) . For instance, individuals can extract information from social interactions in which they do not participate and subsequently modify their behaviour, and in turn their presence may alter those social interactions they are eavesdropping (Doutrelant et al., 2001 ). More generally, many studies on information networks have focused on visual and acoustic signals (mammals; Bernal et al., 2007; birds; Naguib & Kipper, 2006; amphibians; Diego-Rasilla & Luengo, 2004; fish; Oliveira et al., 2001) , but the role of chemical information integrated within this framework has been paid less attention (Johnston, 2005; Wisenden & Stacey, 2005) . Whereas it has been shown that chemical cues reflecting social or predator-prey interactions can influence the behaviour of perceivers that did not participate in those interactions (Chivers & Smith, 1998; Johnston, 2005 The sexual behaviour of male newts and salamanders is influenced by the presence of rival males to reduce reproductive costs (Uzzell, 1969; Verrell, 1983 Verrell, , 1984 McWilliams, 1992; Uzendoski et al., 1993; Verrell & Krenz, 1998) . On the other hand, it has been demonstrated in urodeles that courtship responses to chemical cues can be modulated as a trade-off between mating and predator avoidance (Rohr & Madison, 2001 ). Thus, male newts might also use chemical cues to adjust their courtship behaviour according to tradeoffs in other contexts. The aim of this study was to examine whether individuals can assess through chemical cues the level of competition, and consequently adjust their courtship behaviour to reduce reproductive costs. Thus, I examined the potential role of chemical cues from potential rivals on the courtship behaviour of the male Lissotriton boscai. I selected this species as a model of aquatic vertebrate because (1) the courting behaviour of this species
